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S (54) Title: PROCESS FOR PRODUCING FATTY ACID LOWER ALCOHOL ESTER 

W. (54)^0^<D*^: MBiii««7;u3-^xxT>ua>*a*a 

= (57) Abstract: A process for efficiently producing a fatty acid ester at a low cost which comprises reacting an intact microorganism 

= containing a lipase with a fat or an oil and a liner lower alcohol in a system containing little or no solvent ,n the presence of water. 

E3 Since thelntact microorganism, which is a microorganism not subjected to any solvent-treatment and the Idee, « employed as such 

= it can be easily prepared As the fat, use may be made of natural fats and oils such as vegetable fats and o,ls or ammal fats and oils 

m or wastes thereof. In the above process, the reaction can proceed even in the presence of water. ^^^ol^i 

= much moisture is usable as the starting material, which makes it poss.ble to recycle waste o.ls dumped into the env.ronment and, at 

== me same time, provide a biological diesel fuel with little environmental pollution. 

g ( 57 > 

m 



WO 01/38553 



PCT/JP00/08185 



m m m 

5 
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niwsi^ot, ^n-fe^asajifc^si, =ixhi>±%-rz>t^ 

i^lCiSltSll^i: LTtt, JAOCS 73^, 1191~1195M(1996)iC 
E^ s feSo - £>l£f^ itbtf, /fV^n/V-zK JV-ftJ—fl'. 2-7' 

? ; ->vt£E(Dfr^r >\'^-;\'*m^tz.Wi&tt.. 9o%u±<Dmmm^^v-^ 

= -/Hit? ft % J3i£&®^ * 7- /W kSJS Ji s A/ bftv^iiSIEttSn 

-tv*« 0 -(DXoit. mmm^(D^m^r/v=i-^m^, tt*.*>v* 

$tl/TV^5 (MZ-lt, Felix Anal. Biochem. 120: 211-234(1982) 
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^^^^Sr^jt-tS^fefi, #M6 4-1 0 9 9 4^#^|S«$HTVn 
&y/*-i*£#£L#3l*£*in?*>So 
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mBj-^-r^v^^ Kpwi3 pmROL 7 *VF&-i-z>m3mxhz> 0 

I2!2(t, /7^-; KpWI3pmROL7^fU Wfcftfc ]) *W 

mztiz^ t*7rrrmxhz> 0 

032 mm%(Dm^xRjt^^^ti^^(ommm^^/^}^^irm 
xhz> 0 
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k & 7 v ± y ^* fc tm& r v ± v k t mum t \^m-r z> mt> &«-r s „ 
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XklkMbLX^ T^/V^/V* (Aspergillus) JS, iSy 9 h ^ ±X (Gala 
ctomyces)JR, ff$~ h U # A (Geotricum) Jl, A3- /U(Mucor)M* 7-f=»§ 
•ir^ (Phycomyces)Ji, Jj (Rhi zoraucor) M> „ *s V !7 & (Penicil 

mWt LXn, S'sl— K***-* (Pseudomonas)JS, !J (Alkali 

genes) mmfcmi-mm&mtf(btiz>o 

ttii, ^-r^xV 9 (Candida) A, * V 7" b 3 y # * (Cryptococc 
us)JR, t°tT(Pichia)JS, o-KW>7 (Rhodotorula) H> -Yn»7-YT(Yar 
rowi a) JR K JR1" 5 BHfcW tf c 

tmi*^\ tot, ^l!iB84t5E?!li^*lfcia*t y 

*&&\z\,Xs %M%tm%m^mfc*m&z&&*m^xmt5ft% 0 

ys<--Vi*&m£tix&m-rzt%%.t>irix^1ti>K ^fWMhifi, 
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*i«|-C#5^$*sa^-CfeSo *ffltfg, ttSflfifc 
JJ7©#^ ^10/zm~500Mm, »ftft^f^ll5 0/i 

m~l, OOO^m«tfc^ii\ CITIES 
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15= 

mm) 

xmrnizm^xtt, mm tv*— £) y^- 

±±zsx&m , jM^y^-^pfc^i^MSS (80 i^Wn^y^- 
-t?F (y • *yi?£&) , iaa^y^— (*-^t=v^- y#y 

tm:***) *£f;*5J:t*6*g£ OK) i©!)^-OF (*-t>"r>f 
(») 

HitL-ctt, J&)^ **jhk ^ai«?is*tffetL5. ^ium 

^■;V-r^nil/7Ji (Mortierella) ^->i/^r h y (Schizochytrium) 
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5 i^t^fc, 

20 5rtfc^iJLfc„ 

TKtt, LT, o. 3li%»±^ti5ri^*u<, 

1 — 5 Ol^^i^SiDffSK, |<)3~3 0il%tt^ 
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;U3wuSr, y/-?—fe*pl#^J:«9^v^i:7fe5J;5^nx.T, 

(3J£) *fctt*ix»±-CRJtSSr3lftT**TtJ:V\ ^ 
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y,-?— &QEM$.£Mnb tT, U yVT. • (Rhizopus oryzae) IF046 

97£ffiWc 0 8 0°C^±<7^@7M;:4^ h^** ho-^T^f- (Difco 
fc39g/l, *5,fctfT#- (DifcoK) «r2 0g/lJP*.T«#Uft 
iSfeJWSIU pH£5. 5IO«Lfctfe* ^fl:5mlfoii, h 

{*£££gU 3 0°C, 7 0ffi^ttfc o 

3g/l 

^yxyhy 7 0g/l 

N a NO 3 l'g/1 
Mg S0 4 • 7H 2 0 0. 5 g/1 
KH 2 P0 4 lg/1 
pH 5. 6 

BSPH^) 1 5 0«**U BSPfc***+ 
£fcWJfe**fc4k 5 0 0ml©«P77^(atl, tK^i*3 0g 

35mft9tfc«#«ai00mlS9, ±B^9^M* 
U Sff 7 0 mm. SH 1 5 0 o p m, 3 5«Ctf 9 0 WfW 
#**m BSPfcH£fc**W«* ^ BSP@£ 
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X\ BSPB£«^, ^^/-/K T-feh^, 

y7vt°/)sTfr=i-/l'$:m^X, 3 0°CT\ 3 0^\ 6 0^ *3i 
5 15 1 2 0 «1L, MMl@^t:» £ Lfc 0 

(IMJD 

*S#3 9. 65gW^y-/VO. 3 5 g (^-/KmoDjt 1 : 

1) 10gj3j:^£jft9. 32gi:>^y^0. 6 8.g£DM 

io (moi)jti : 2) i o g ^ -^tb-^ttTK^ i g Mz-tcKfomzmm L1t 0 r 

tl^tlB 0 WlXLT, 3 0°C, 1 3 0 r p mt'HL^^ b 2 O^TOSt 
fc 0 K^T^, &Z1tffiffiWL=-X J ?fr&#Xfiwhy i ?7 4- (GC) 

-e^fttfdc ecu, hy#:/y vy*ft&nmtLxm\ &T<D&mz 

15 iofc„ 

GC^# : 

^7^:DB-5 (J & W Scientific, 10mX25mm) 
»7Ai£|: 15 0°C (0. 5#) 
: 1 0°C/# 
20 IMI: 3 0 0°C (3#) 

: 2 4 5<C 
xVt^^-^ : 3 2 0°C 

^yrtf* : -y (2. 5cm/#) 

^fc°y y hit : 1/1 G 0 
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mi 



10 



*S;Tfi/MeOH 








30 


60 | 120 






£&*(%) 


=E}[,it=-\ :2 




81 


81 


81 




10 


3 


0 




50 


20 


8 




80 


62 


30 


iso-PrOH 


69 


65 


41 






100 


100 


100 




5 


5 


5 




48 


30 


12 




80 


64 


43 


iso-PrOH 


75 


70 


54 



20 v\*&m£\z v estttfteT Ltc 0 r± b y$m, 4v-f* tr^r/v 



(MMM2) 
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^Srft9. 65gW^/-/U0. 3 5 g <D%&m (^/KmoDJfc 1 : 

o°c, 1 3 ojga/^-csaLft^b, iHSJC$*fc. 

/-/v£0. 3 l g^PLT3fcte2 4i#W£j£&m^ (201) N 

^ — /u^rO. 3 1 gSsflPLTSktci BSJtS$*fc (3 0 g) . W<&. 

£5>fc3BlH! *S*Sr3te 2 fc^-f. fc*3, ^2<7) 

*2 





7K(g) 


IB 


2B 


3B 


6B 




0.3 


19.2 


25.8 


46.1 


69 


1.0 


32.9 


65.3 


92.1 


97.1 


3.0 


30.5 


66.8 


98.0 


98.8 




1.0 


13.3 


22.7 


29.9 


41.2 


iso-PrOH4&3 


1.0 


15.2 


31.2 


39.9 


51.8 



(HJS0I3) 
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fttilrfZtcitXDm^ff-k Kpwi 3£ffl^fc 0 y°?x$ 

KpWI3<Df^|4^j£r±, (Kanai T£k Appl. Microbiol. Biotechnol. 199 
6, 44 (6), 759-765 fc1E«£*l/r^3 0 011:^5 KpWI 3<Dffl®& 

5 *i\ R. oryzae IFO 4697©ifefeft:S:»«feH J: 9 W«bfc„ ^OifefeffD 

NA^5>, pfuTurbo^y ^ (StratagenettUl #600250) SrJBV^PC 

R£^£<9, R. oryzae**© !J/<~l? (ROL) JUS^&HMBbfc. PCRfc 
F^^lffy-i -v — fi, Ics (5'-ctccggatccatggttcctgtttctggtaaatctggatct 
-3' :K?IJ#-5§-2) *3«fctflK)LrvSalI (5' -cgatgtcgacttacaaacagcttcc-3' : 

10 IB?iJ#-S§-3) -efeofc 0 ^<D2ao^fi5S^-y^^^^KS:fflV^JS*B$ 

PCR*(B^J:?)#b^E5iJ (ROD SrftiJI8»*BainHl*J:tJSS 

15 al I«U ROLtDBamHJ-Salliit^Itfco 

fi&#, ^7*^ KpWI3£Bg UI*3.fctfSa 1 IT?iBfcbfcft, ±E 
ROLOBg 111-Sa 1 iBf^Srffl^bT, g^U ROLlWEL 
<#A£*vCV^r t**BRbfco WbftfcT^S K£pWI3pmRO 
L7 (01#i) i^bfCo 
20 ^7^>5: KpWI 3 pmROL 7 £@|-0:Saccharomyces cerevisiae MT8-1 

(MATa ura3-l trpl-1 ade2-l leu2-3, 112 his3)fc, fflFH-U f-^^ffit- i 9 
T^OTBlfeU SD-Wi5lfi*^^b (2%^V =—^, 0.67 yeast 
nitrogen base w/o amino acids, 0.003%n>f '»\ 0.002%Tx-^ 0. 
002% fc*^^ 0. 002% * 7 f/K 2%*^) "C^K^EjftttcSra^bfco 
25 ftbftfcTgfflEifcHS. cerevisiae ( P WI3pmR0L7) |D3S^3— 0 . 
5-8. 0, 2%©*1f5y»S:^-rSSD-W»i#«f'ttlt^«*U ®P 
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(Takahashi S. J. Fermentation and Bioengineering 86(2) : 164-168, 1 
5 998) fcffl^fc (S3*. ^«R0Lt^l5-T§) 0 =^hn«-/Vib 
T7 P 7*^ KpWI S&^TtSgrafcJBvvfco 3 l^i", 

^3 



10 





(0D 600 ) 




ttStt(lU/L) 


»a»fflI*IS P WI3 D mROL 


7.49 


350.6 


46.81 


control pWI3 


7.59 


0.00 


0.00 


ROL 


16.3 


10.95 


0.67 



£3 5 fc* 7&«*Ei&*S.cerevisiae ( P WI3pmROL7) (1, W 

15 rtt^i©y^ftftu^ aflcrty/-?— feojtfiHttt, m«7o 

»b;ft/7ygfflQMS|cS.cerevisiae ( P WI3pmR0L7) &r£/.TGD=k 5 UL^^LT, 
@3E-fb»*«:^tfc, £f\ BtflSSD-W^^l 0 0mll:6mmft 

20 5 0 0mlWKP77^^tA^ tW>i3 0g/l^P^ 

^ h ^ i 2 i °c, 20 ^a bfCo 

3 5°C^T*MLfciMil 0 0ml \ZfflgL1fcWf&- cerevisiae (pWI3 
pmR0L7) £&«U 3 0°C^2 4B#K4g^*tfc o #*#7ft, BSPt 

25 HUKU 7K-Ci5fe#L7to 
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^s:?ft9. 65g^^7-;>0. 3 5 g<Dm&V0 (*/Kmol) Jfc 1 : 
1) lOgl:, g^P^fcRJS**JPHlU 

BSP«li»5 0»tT, 3 0t, 130rpmt*lLW 

jg^srs ^2©i o on*iwB*3j;tf3 o ommnvfrmz, % 

(£Jft0J4) 

*S?ft3 0 8. Ogt 4 ^;-^3 6. 0.g, *144. Og^L 
(S^^A) 0 IWgMAlDtt^^^W^iil : 3. 2 T? 

fct), ^^;-^iltH:> ;*?/-/i^zK£o#ftfci;i;frLT2 011%-e 

JfctfcfcbT* ^3 0 8. OgK, ^;-^6 8. Og, 7K1 
4 4. Og^H^Lfc (E&3RB) o CI (DJx.J&Tfc B Oiftfla / —/I/O* 

T 3 2 M%-r?fc t> , SJES^OTK^Att 2 7. 7 %"Cfcofc 0 

* 7. A ±» P, @ Kift* L T , SJEStt % - t K i 9 < 
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fc 0 

gSSrK3l^t„ H3©AW:SJi&3RAO»-/<y^©Rfl;"e!fe9» Ott 
p< * J —frfe&ft 3 2 B -Ctt:, 5 0 IWT? y L 

10 ^Ijft3 0 8. Ogt, ^^y-/V6 8. 0 g> 7K2 0 0. Og^L 

f£H, y*/-A^7k^lH+*f-*fLT2 5. 3fi*%-efe«9, R£*<0 
7K^*»3 4. 711%-efcofc, roa^«E«:fflv^, 

15 ©»SiS|STtfcfcii), y/*-i?ttfcfiH-*-fcft<, RJESttatflbfc (til 
(HJ60J6) 

^Sjft3 0 8. 0 gt7Kl4 4. 0 g \Z.**r 4 V ' A-=*— fr**© ]) 
20 9. 24 g CfcaiftlCfcTLTO. 3fia%) »U %#*fl-Aft 

T, 3 OT:, HOrpmtjWlfc. ^y^l2gttL 

anu s^^Tofc 0 MLfc^/-/W2^tf-T*3 6. o g t?*>9, ftte 
ftlc, ^:Srft{-MLT3. 2^/v-efcofc 0 JltlffiSe^*7vW2* HJ£#Ji£ 

^ tim, 8 5%^8«ttJ { 9 l%"C£>ofc 0 
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^ — feVvM^ii^ $ ft 5 o 



WO 01/38553 



PCT/JP00/08185 



1/3 
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2/3 



B2m 




200 400 600 
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3/3 



100 



80 



» 60 



40 



*0 



20 



50 100 150 200 

time (hrs) 
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mm 

SEQUENCE LISTING 
<110> Kansai Chemical Engineering Co. , Ltd. 
<120> Method for producing fatty acid-lower alcohol ester 
<130> P2-99K02215 
<160> 3 
<210> 1 
<211> 1104 
<212> DNA 

<213> Rhizopus oryzae IFO 4697 
<400> 1 

atg gtt cct gtt tct ggt aaa tct gga tct tec aac acc gec gtc tct 
Met Val Pro Val Ser Gly Lys Ser Gly Ser Ser Asn Thr Ala Val Ser 
-98 -95 -90 "85 

gca tct gac aat get gec etc cct cct etc ate tec age cgt tgt get 
Ala Ser Asp Asn Ala Ala Leu Pro Pro Leu lie Ser Ser Arg Cys Ala 

-80 -75 "70 

cct cct tct aac aag gga agt aaa age gat etc caa get gaa cct tac 
Pro Pro Ser Asn Lys Gly Ser Lys Ser Asp Leu Gin Ala Glu Pro Tyr 

-65 "60 -55 

aac atg caa aag aat aca gaa tgg tat gag tec cat ggt ggc aac ctg 
Asn Met Gin Lys Asn Thr Glu Trp Tyr Glu Ser His Gly Gly Asn Leu 
-50 "45 -40 "35 

aca tec ate gga aag cgt gat gac aac ttg gtt ggt ggc atg act ttg 
Thr Ser lie Gly Lys Arg Asp Asp Asn Leu Val Gly Gly Met Thr Leu 

-30 -25 -20 

gac tta ccc age gat get cct cct ate age etc tct age tct acc aac 
Asp Leu Pro Ser Asp Ala Pro Pro lie Ser Leu Ser Ser Ser Thr Asn 
-15 -10 -5 
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age gec tct gat ggt ggt aag gtt gtt get get act act get cag ate 
Ser Ala Ser Asp Gly Gly Lys Val Val Ala Ala Thr Thr Ala Gin lie 

-11 5 10 

caa gag ttc acc aag tat get ggt ate get gee act gee tac tgt cgt 
Gin Glu Phe Thr Lys Tyr Ala Gly He Ala Ala Thr Ala Tyr Cys Arg 
15 20 25 30 

tct gtt gtc cct ggt aac aag tgg gat tgt gtc caa tgt caa aag tgg 
Ser Val Val Pro Gly Asn Lys Trp Asp Cys Val Gin Cys Gin Lys Trp 

35 40 45 

gtt cct gat ggc aag ate ate act acc ttt acc tec ttg ctt tec gat 
Val Pro Asp Gly Lys lie lie Thr Thr Phe Thr Ser Leu Leu Ser Asp 

50 55 60 

aca aat ggt tac gtc ttg aga agt gat aaa caa aag acc att tat ctt 
Thr Asn Gly Tyr Val Leu Arg Ser Asp Lys Gin Lys Thr He Tyr Leu 

65 70 75 

gtt ttc cgt ggt acc aac tec ttc aga agt gee ate act gat ate gtc 
Val Phe Arg Gly Thr Asn Ser Phe Arg Ser Ala lie Thr Asp He Val 

80 85 90 

ttc aac ttt tct gac tac aag cct gtc aag ggc gee aaa gtt cat get 
Phe Asn Phe Ser Asp Tyr Lys Pro Val Lys Gly Ala Lys Val His Ala 
95 100 105 HO 

ggt ttc ctt tec tct tat gag caa gtt gtc aat gac tat ttc cct gtc 
Gly Phe Leu Ser Ser Tyr Glu Gin Val Val Asn Asp Tyr Phe Pro Val 

115 120 125 

gtc caa gaa caa ttg acc gee cac cct act tat aag gtc ate gtt acc 
Val Gin Glu Gin Leu Thr Ala His Pro Thr Tyr Lys Val He Val Thr 

130 135 140 

ggt cac tea etc ggt ggt gca caa get ttg ctt gec ggt atg gat etc 
Gly His Ser Leu Gly Gly Ala Gin Ala Leu Leu Ala Gly Met Asp Leu 
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145 150 155 

tac caa cgt gaa cca aga ttg tct ccc aag aat ttg age ate ttc act 
Tyr Gin Arg Glu Pro Arg Leu Ser Pro Lys Asn Leu Ser He Phe Thr 

160 165 170 

gtc ggt ggt cct cgt gtt ggt aac ccc acc ttt get tac tat gtt gaa 
Val Gly Gly Pro Arg Val Gly Asn Pro Thr Phe Ala Tyr Tyr Val Glu 
175 180 185 190 

tec acc ggt ate cct ttc caa cgt acc gtt cac aag aga gat ate gtt 
Ser Thr Gly lie Pro Phe Gin Arg Thr Val His Lys Arg Asp lie Val 

195 200 205 

cct cac gtt cct cct caa tec ttc gga ttc ctt cat ccc ggt gtt gaa 
Pro His Val Pro Pro Gin Ser Phe Gly Phe Leu His Pro Gly Val Glu 

210 215 220 

tct tgg ate aag tct ggt act tec aac gtt caa ate tgt act tct gaa 
Ser Trp He Lys Ser Gly Thr Ser Asn Val Gin lie Cys Thr Ser Glu 

225 250 255 

att gaa acc aag gat tgc agt aac. tct ate gtt cct ttc acc tct ate 
He Glu Thr Lys Asp Cys Ser Asn Ser He Val Pro Phe Thr Ser He 

260 265 270 

ctt gac cac ttg agt tac ttt gat ate aac gaa gga age tgt ttg taa 
Leu Asp His Leu Ser Tyr Phe Asp lie Asn Glu Gly Ser Cys Leu 
275 280 285 289 

<210> 2 
<211> 40 
<212> DNA 
<213> artificial 
<400> 2 

ctccggatcc atggttcctg tttctggtaa atctggatct 
<210> 3 
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<211> 25 
<212> DNA 
<213> artificial 
<400> 3 

cgatgtcgac ttacaaacag cttcc 
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